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The Integration of Risk Management into the Design of the Airport Metropolis  
 
 
Abstract 
 
The role of airports and the management of the space in and around airports have changed 
considerably since 9-11. The concept of risk and resilience are now dominant themes in the daily 
management of airlines and airports. In addition, the airport is changing in its urban function. 
Airport management has also changed significantly in the past decade in Australia as a result of 
deregulation and privatisation. Airport property is now being developed for retail and commercial 
outlets, where the products may not remotely be linked to aircraft or aeronautical services. The city 
airport is becoming the airport city. The concept of the airport metropolis is introduced with 
reference to how the changing role of the airport impacts risk. The different types of risk including 
strategic, compliance, operational and economic risk are reviewed with respect to how design can 
impact risk management strategies. Design can be used as a tool to manage risk at functional, 
economic, security and aesthetic levels.  
 
 
Introduction 
 
The role of large international airports is changing. Airports are now becoming economic hubs that 
court a changing range of land uses in and around the airport lands. The transformation of 
functions has been termed the aerotropolis or airport metropolis, where the airport is recognized as 
an economic centre with land uses that access a global market. A successful airport metropolis will 
determine a city’s position in the global economy and the economic success of the surrounding 
urban and regional area is dependant on its airport’s interaction with the global economy. The 
greatest change to an airport will be the diversification of land uses and with this change will come 
changes in the way risk is conceptualised.  
 
This paper will address the evolving airport metropolis concept with respect to risk and design. An 
overview of the different types of risk that impact airports will be presented. The airport metropolis 
is introduced with reference to how the changing role of the airport impacts risk. The different types 
of risk including strategic, compliance, operational and economic risk are reviewed with respect to 
how design can impact risk management strategies.  
 
 
The Airport Metropolis 
 
Modern airports world-wide are very different from traditional airports, where in the past, the 
primary function of the airport was to provide infrastructure to land and board aircraft. Large 
international airports in Europe, North America and Asia have varied functions beyond airport 
traffic and operate as metropolitan hubs with a diverse range of land uses. Airports in Australia 
have changed over the past decade both in their ownership structure and in the land uses that 
accompany airports. Since 1997, the Australian capital city airports have been leased to private 
companies and land uses within airport lands have included retail and commercial development. 
The new airport owners have diversified their operations to include a wide range of non-aviation 
businesses on airport land.  
 
The evolution of the airport into an urban hub that impacts both the city and region has been 
termed the aerotropolis1  or airport metropolis (airmet). While airports have become more important 
to cities in recent decades, the airport metropolis concept asserts that airports themselves can 
invest in developments to guarantee that the airport is more than just a crucial piece of 
infrastructure, and is actually generating otherwise unattainable economic and social benefits. The 
airport metropolis becomes an economic generator that is a gateway to international destinations 
and markets that link regions on a global scale. This in turn, requires specific industry clustering 
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and infrastructure to provide the necessary support for global competition. Blanton2  has referred 
the districts around the airport as an “airfront” which describes the wide range of commercial, 
industrial and transportation facilities required to service the new demands. The airport metropolis 
becomes a hub that provides the city and region with a different context for markets and flow of 
goods. As Kasarda3 notes this type of global market is based on speed and access where the 
airport metropolis provides an unimpeded gateway for the flow of goods between the region and 
global markets.  
 
The concept of the airport metropolis has not been empirically tested, and has received very little 
attention in the literature. The topic has been primarily dominated by Kasarda’s assertion4  that the 
airport is in the process of changing into the “Fifth wave” – where airports provide same-day 
service to global markets. As Kasarda5 argues: 
 
We are now entering the fifth and most opportune development era – the Fifth Wave – 
where aviation, international markets, and time-based competition will predominate. 
This new era is being ushered in by large, high-speed jet airplanes, advanced 
telecommunications technologies, and three irreversible forces of immense 
significance: 1) the globalization of business transactions; 2) the shift to just-in-time 
manufacturing and distribution methods; and as a result of the first two, 3) the growing 
requirement of industries of all types to ship products quickly by air to distant 
customers. The combined thrust of these interacting forces is creating new commercial 
growth nodes around the world, with international airports supplanting seaports, rail, 
and highway systems as primary wealth and job generators. 
 
Thus, hypothetically, the role of the airport becomes much more economically significant due to its 
connections with the global economy, and this in turn, impacts the airport’s relationship to the 
surrounding metropolis and region. The land uses within and around the airport also evolve to suit 
this changing function. Kasarda6 cites a variety of land use changes world-wide due to 
corporations, such as FedEx, Nokia, and Intel, locating near airports that use global networks to 
take advantage of manufacturing and distribution. More recently, Kasarda and Green7 examine the 
increasing role of air cargo in economic development, primarily as an indicator for national 
economies. The primary assertion here is that land use is changing around the terminal and 
hangars – and it is not aviation based. Rather, the airport metropolis is a commercial hub that 
connects to a global market that is based on access and speed, and land uses around the airport 
are strategically situated to take competitive advantage of this global gateway.  
 
The aerotropolis or airport metropolis concept centers the airport as a development node with 
changing land use patterns to service a global economy. This includes land uses such as hotels 
and conference centers, freight and logistics companies, just-in-time assembly and warehousing, 
parking and car rentals, and large-scale retail outlets8. Again, very little research has been 
conducted on the specific location and orientation of these land uses with respect to how they 
should be sited for effectiveness and economic efficiency.  
 
Airports are evolving from aviation activities to incorporate non-aviation related land uses within the 
operational airport. To understand how design will differ between an airport and an airport 
metropolis the current evolution of airports must be understood. How were the first airports 
designed? How much did functionality affect airport design? How did airports come to be as they 
are today?  
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Design and Airports  
 
Airports are viewed as iconic structures that act as a gateway to a region both practically and 
aesthetically. For many years, airports have moved away from the purely functional design to 
incorporate local design themes as well as making design statements. Airports are considered to 
be a status symbol9 that contributes to a city’s position as a desirable destination. This has evolved 
from the perception that air travel is glamorous10 and the airport symbolises a modern city. As early 
as 1922, LeCorbusier clearly integrated transportation (and air travel) as one of the design 
elements in the Contemporary City.  
 
Airports have evolved considerably from their shed beginnings. The focus at an airport was 
originally the airplane, and not the passenger11 When airports were seen as little more than planes 
and a runway, the terminal portion of the airport was purely functional.  
 
Konigsburg, built in Germany in 1922, was the first permanent airport for commercial crafts12. The 
relevance of this airport was that for the first time, it brought all facilities of the airport 
(administration, passenger waiting area) into one building. The next German airport, built the 
following year, had its functionality mistaken for design13; the fence adjacent to terminal building 
was curved, and this design was adopted as a model for other airports. Airport terminals tended to 
be based on train station design as the concept of flight and airports was unchartered. This 
mirrored initial airplane design that modelled the interior of plans on the interiors of train passenger 
cars. 
 
As airport traffic grew, airports had to find a new way to arrange the building to suit both 
passengers and airplanes. The resulting plan was the satellite design, first built in Gatwick, 
England, in 1936, where the planes fanned out from the circular island that was joined to the 
terminal by a moving walkway. Airports from as early as the 1930s considered airport expansion 
inevitable and necessary, and so created designs that could easily be expanded using wedge-
shaped buildings or positioning runways around a central terminal14. Examples of this foresight 
include Heathrow, Paris Orly, Le Bourget, and Tempelhof airports. 
 
A shift in airport design came in the 1960s when air travel became accessible to the masses15. In 
addition to the increase in passenger numbers, the prestige associated with flying diminished. For 
a short time there was a move away from large extravagant structures. Airport development in the 
1970s was characterised by the fear of terrorism and the shift away from positioning passengers 
close to the aircraft to positioning arrival and departure areas away from aircrafts16. This separation 
of activities led to a focus on the aesthetics of the airport. The standard airport design from that 
time was visible steel trusses, large open spaces, light and using the ceiling as a feature (for 
example: Britain’s Stansted, Japan’s Karoai, and Ronald Regan Washington National Airport).  
 
The latest evolution of the airport, from airport to airmet is being driven by business and money 
rather than design and functionality. Air travel started as something for the privileged few, became 
a mass transport option and is now a vital ingredient in the success of a region’s economy. The 
airport metropolis needs to be many things to many customers and the design is important in 
achieving functionality. As Blanton17 suggests the airport metropolis fulfils the following roles in 
land use: 
• Hotels 
• Conference Centres 
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• Freight 
• Logistics 
• Just in time assembly 
• Warehousing 
• Parking  
• Retail 
 
The design challenge is to ensure that these diverse activities come together in a way that is 
functional and aesthetically pleasing. Design must go beyond functionality to address risk and must 
become a risk management tool. It is not enough to consider what might minimize the effect of a 
terrorist’s bomb, a designer needs to consider the requirements following a terrorist attack: for 
example, are there enough roads to bring in emergency services and to allow emergency services 
to leave the airport or are there too many “closed” spaces that may lead to injured people not being 
found? 
 
No research has been disseminated on the changes to risk management that this model creates in 
the bundling of non-aviation related land uses within the operational airport. A primary question to 
be asked is what are the primary elements that impact risk in the emerging paradigm change in 
airport management? Although the empirical data on the airport metropolis is presently weak, we 
propose a conceptual framework to assess risk with respect to changing land uses. What are the 
key elements to determine how risk should be perceived in this changing model?  
 
 
Risk at an Airport Metropolis 
 
Like all businesses, risk is prevalent and therefore managed at all airports. Airports face five types 
of risk: financial, strategic, economic, compliance and operational risks. Risk in the business sense 
of the word is defined as the potential impact combined with the likelihood of an event18. For the 
purpose of this paper, risk refers to a function of the social and economic costs of an event and the 
probability of that event occurring.  
 
Financial risk is very important and incorporates currency markets, futures, swaps, options and 
their associated risks. These risks face all businesses that operate in the global economy with 
foreign suppliers, customers and partners, in similar ways. This type of risk receives a great deal of 
attention both in academic and popular press and has many universal processes to manage risk. 
Because Airport Metropolises don’t face unique financial risks, this risk will not be addressed in this 
paper. Instead it will focus on four types of airport risk: strategic, economic, compliance and 
operational risk, as these areas are most likely to have airport-specific concerns. 
 
Risk differs between airports and airmets because of the diversification of activities at an airmet. 
The primary concern for airmet managers is the complexity of the risk resulting from airport 
expansion and activity diversification. The diversification of activities at an airport metropolis both 
increases and decreases risk to the airport corporation. A diversity of land uses increases 
operational, strategic and compliance risk, however, economic risk is decreased as the airport 
metropolis’ income comes from a variety of sources and opportunities. Airports and airmets face 
the same types of risks, but risk becomes more complex for airmets. Each of the risk categories 
will be briefly overviewed.  
 
Strategic risk refers to the risks that result from the company’s strategic vision and the 
consequential decisions. These risks may include airport expansion, diversification and 
infrastructure development. The strategic risk has cost implications as well as additional strategic 
implications. For example, an airport may choose between constructing an additional runway or an 
additional terminal. Obviously, the first risk is the cost of development. The strategic implication is 
that if the airport chooses to build an additional runway they cannot use that development to further 
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other strategies such as increased retail or new landside facilities. A commitment to one 
development is to exclude the second opportunity. At an airport, this decision will be primarily 
related to aviation, whereas for an airmet the decision may be to build a warehousing precinct for 
just in time assembly - which is a large risk.  
 
Economic risk refers to standard economic indicators such as supply, demand and income. The 
most topical economic risks are a sudden sharp decrease in either supply or demand as a result of 
terrorism or an epidemic. Should bird flu, for example, cause a moratorium on international trade 
and travel, airports around the world would face months without income. An airmet may be able to 
tread water during that time if they received enough of their income from non-aviation income and 
if that income would remain without the flights. Schiphol Airport is an example of an airmet that 
may survive such an incident, as it has developed a large shopping precinct that is accessible to 
non-travellers and has a clientele of locals.  
 
Compliance risk refers to both the social and economic risk associated with complying with 
government regulations. Regulations will remain the same even if an airport decides to make the 
evolutionary step to airmet, but it is likely that by making that decision they may need to comply 
with previously irrelevant legislation, or even that government may create new regulations as a 
result of the airport becoming an airmet.  
 
Operational risk refers to risks that result from standard operational issues such as birdstrike19, 
infectious diseases20,21 and security threats22. All of the previous types of risk create new risks, and 
complicate standard operational risk. The operational risk will become more complicated as the 
airmet expands and new risks arise. Figure one shows the relationship between the four types of 
risk and presents a few examples of the differences between airport and airmet risk. 
 
 
Figure 1: Airport and Airport Metropolis Risk examples 
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When considering evolving to an airmet it is important that an airport identifies its risk appetite. 
Risk appetite is the amount of risk a company is willing to engage in23. The ultimate goal of the 
airport managers is to put in place enough controls such that their residual risk will not exceed their 
risk appetite. There are many standard methods of controlling risk (hedging or insurance for 
example) and this paper asserts that one of those methods should be design. The question arises 
then, how should the elements of risk impact design and location? 
 
 
Design as a Risk Management tool 
 
It is proposed here that design be used as a risk management tool for the airport metropolis. With 
the additional complexity of risks faced by an airport metropolis, it is important to minimize risk in 
as many ways as possible. We assert that design can be used to manage the four types of risk in 
different ways. An example of using design to manage strategic risk is to encourage non-flying 
patrons to the retail sections. The busiest areas of the airport in terms of non-aviation spending are 
the secure side of the departure terminal and the unsecured side of the arrivals terminal. To 
encourage non-flying patrons’ car parks must be close to the arrivals terminal. As mentioned, this 
has been achieved at Schiphol where locals go to the airport on Sunday nights when other shops 
are closed24. Ultimately the airport will become the centrepiece of the city so the design must 
reflect the meeting place functionality.  
 
The greatest challenge for the airmet designer versus the airport designer is that they must 
incorporate all the security, flow and aesthetic considerations while incorporating the strategic 
purpose of the airmet. The design must achieve a “town square” feel without forgetting that the 
original purpose of an airport is to process arriving and departing passengers. As Pearman argues 
designing an airport is more “a matter of designing a city-state”25. As with the design of a city-state, 
risk must be the foremost consideration.  
 
The aim of the airmet designer is to achieve the following with their design: 
• Functionality 
• Economy 
• Beauty and aesthetics 
• Risk Management 
• Security  
 
There is little guidance as to how to use design as a risk management tool in developing the airport 
metropolis because of the limited empirical research in this area. We propose a set of organising 
concepts to link the preceding design aims with the four elements of risk. 
 
Functionality 
 
The priority for the designer should be to allow for smooth transitions for passengers. It must be 
remembered that even at an airport metropolis the main customers are the passengers. Additional 
considerations for the airmet designer are incorporating security functions into the building to 
minimise the feel of threat to passengers. For example, have the airport divided into small sections 
that can be locked down in case of a security breach. Sydney airport was locked down earlier this 
year when a man went through security without being screened. When the individual was not 
found, the terminal was evacuated and every passenger and their carry-on luggage had to be re-
screened. This resulted in no flights for two hours (at an airport with a curfew).26 If Sydney had 
been able to quickly lock down the area adjacent to the security gate, most of the terminal could 
have operated unaffected by the incident.  
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The airmet designer must also realise that space within airport terminals is at a premium27 and 
while the feeling of openness is necessary, to the airmet operators, filling available space with 
retail or food and beverage opportunities is a priority. It is important to understand the difference 
between the airport and a shopping mall. Most significantly, at a shopping mall patrons enter and 
exit through the same door and traffic will move in all directions whereas at the airport passengers 
enter and exit through different doors and the traffic will generally be only in one direction. Gill28 
identified that it is essential for the retail to be on the way for the passenger and not to be 
separated from the flow. This point is not relevant when considering retail opportunities on the non-
secured side of the terminal, as is the case in Schiphol. When planning for patrons who may not be 
passengers, the airmet designer should consider traditional retail design. 
 
Beauty and aesthetics 
 
To appropriately address this aim the airmet designer must consider current and future 
stakeholders when making aesthetic decisions. The stakeholders include local government 
authorities, the airport corporation, airplane partners, airplane customers, non-aviation lessees, the 
airmet management and the local community. The Local Government Authority will most likely 
want an iconic structure reflecting the region’s heritage. For example, Memphis International 
Airport is an extension of the city itself with all the eateries reflecting the local cuisine, some cafes 
have blues or rock bands playing live, there are memorabilia stores dedicated to Elvis and the art 
and memorabilia that adorns the walls reflects the heritage of the city29. 
 
The airmet corporation will want an inviting space that reflects the primary function of the airport 
without isolating patrons who are not there to fly or meet passengers. The aesthetics of the airport 
is seen as a competitive advantage with airports now employing world-renowned architects to 
design airports. In 2003 Frank Gehry declared the one type of building he would like to design by 
himself is an airport30.  
 
Customers want a space that feels light, clean and new. Airplane customers want to be able to 
reach their plane with minimum fuss but maximum enjoyment. For most airplane customers the 
airport is the start or the end of their journey and for this reason their passage through the airport 
must be smooth and incident-free. Customers want the airport to be just as exciting as the rest of 
their journey. The designer must enable this by designing a building that is beautiful but also 
provides easy flow, the feeling of space (even though space may be scarce) and a variety of 
activities.  
 
Risk Management 
 
It is essential to provide more than one entrance and exit in and out of the airport. While most 
airports have more than one entrance and exit, usually only one is open to the public and the 
others could not be opened to the public in a crisis without causing a security risk. Likewise, there 
should be more than one mode of transportation in and out of the airport. Adelaide airport was 
closed for hours due to a car accident on a freeway that restricted traffic from both entering and 
leaving the airport31. Passengers and freight failed to leave the airport during this time. More 
entrances and exits, as well as more methods of accessing the airport were needed.  
 
Security 
 
An important consideration to ensure the security of the airmet is to not place dangerous factories 
or distribution centres on airport land. Recently, a fireworks factory was interested in relocating to 
Brisbane Airport which would have posed a threat to the runways and planes, as well as the large 
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numbers of patrons and staff in the area. It may not always be so obvious, but in the current 
climate even a designer must try to consider the worst case scenario. Businesses that have a 
higher incident of accidents should not be allowed on airmet land.  
 
Economy 
 
To the airmet designer achieving economy is to create functional and aesthetic buildings within 
budget. It is anticipated that by evolving to an airmet the corporation will decrease its economic risk 
by receiving income from various and diverse activities. An additional risk management tool to be 
considered is the creation of ambiguous spaces that can be used for many activities over its 
lifetime. If part of the Airmet Master Plan is to build warehousing facilities, it would be ideal if such 
buildings could serve another purpose just in case the airmet has difficulty leasing all the buildings. 
This will manage against economic risk. Design can also be economic by providing alternative 
energy options, incorporating water recycling into the airmet plan and allowing space for solar 
panels. Initiatives like these will provide long term economic and environmental benefits to an 
airport metropolis.  
 
Figure 2 shows which types of risk the designer should be trying to manage when trying to achieve 
each design aim.  
 
 
 
 
 
Figure 2: The interaction between risk types and design aims 
Design Aims 
Fu
n
ct
io
n
a
lit
y 
Ec
o
n
o
m
y 
R
is
k 
M
a
n
a
ge
m
e
n
t 
Se
cu
rit
y 
Be
a
u
ty
 
an
d 
Ae
st
he
tic
s 
Types of Risk 
Strategic Risk 
Compliance 
Risk 
Operational 
Risk 
Economic 
Risk 
√ √ √ √ √ 
√ √ √ √ 
√ √ √ √ 
√ √ √ 
Conclusion 
 
The purpose of this paper was to present the airport metropolis concept and examine this concept 
with respect to risk and design. Airport metropolises are seeking to increase economic prosperity 
by diversifying their activities and this diversification will increase the risk faced by the airmet. The 
airport metropolis faces increased risk due to an increased flow of traffic, increased number of 
activities occurring on airport land and an increased commitment of funds. It is asserted in this 
paper that the increased risk faced by airport metropolises can be partially managed by design. It 
is important that airport metropolis designers are aware of how their role has evolved with the 
evolution of the airport. It is necessary for the designer to incorporate considerations for increased 
retail, additional security measures, and diversification of uses while achieving a balance of the 
perception of open space - minimisation of unused space paradox. In the current climate it is 
essential that design be functional, economic, secure, and aesthetic while managing risk.  
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